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(57)Abstract: 

PURPOSE: lb make it possible to obtain a reflection characteristic 
having good directivity by forming a diffusion layer having a refractive 
index distribution within a plane having a flat surface between the 
reflection layer on one substrate and another substrate. 
CONSTITUTION: Aluminum is formed by sputtering as a reflection 
film 22 on a glass substrate 21. Next, a liquid mixture composed of a 
photosensitive copolymer prepd. by adding a methyl methacrylate as a 
dopant to a chloromethacrylate and toluene sol. of 4wt.% is applied as 
an org. material film 23a on the substrate 21. This coating is then 
irradiated with UV light 25 via a prescribed photomask. The parts 
irradiated with the UV light 25 and the parts not irradiated therewith 
are formed by this photomask 24 and regions varying in refractive 
indices are formed in an org. material film 23b. The coating is then 
subjected to baking again, by which the reflection diffusion plate 20 
formed with the org. material film 23 having the regions varying in the refractive index is obtd. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The reflective diffusion plate characterized by forming the diffusion layer which a front face is 
almost flat and has refractive-index distribution in a field on a reflecting layer. 

[Claim 2] Inside it is the substrate of the couple by which opposite arrangement is carried out by 
intervening a liquid crystal layer, one of substrates are transparence substrates at least. In the reflective 
mold liquid crystal display constituted by forming the reflecting layer which reflects the incident light 
from the substrate side of another side in the liquid crystal layer side on one substrate, and forming the 
common electrode which has translucency over the whole surface mostly in the liquid crystal layer side of 
the substrate of this another side The reflective mold liquid crystal display characterized by forming the 
diffusion layer which a front face is almost flat and has refractive-index distribution in a field between 
the reflecting layer on one [ said ] substrate, and the substrate of another side. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the reflective mold liquid crystal display which displays 

by reflecting an ambient light. 

[0002] 

[Description of the Prior Art] It becomes most important in the engine performance required of a 
reflective mold liquid crystal display whether it is utilizable effective in a display in a liquid crystal 
display by reflecting efficiently [ how ] the ambient light which carried out incidence. In order to obtain 
current and a bright display, the concavo-convex configuration of a reflecting plate is optimized, and the 
reflective film is prepared in the front face, it considers as a reflecting plate, and the method of giving 
directivity to a reflection property is proposed by JP,5-323371,A. 

[0003] Below, the technique indicated by JP,5323371,A is explained. Drawing 15 is the sectional view of 
the reflective mold liquid crystal display 130, and drawing 16 is the top view of the reflecting plate 152 
shown in drawing 15 . Two or more gate bus wiring 132 which consists of chromium, a tantalum, etc. on 
the insulating substrate 131 which consists of glass etc. was mutually formed in parallel, and the gate 
electrode 133 has branched from the gate bus wiring 132. The gate bus wiring 132 is functioning as the 
scanning line. 

[0004] The gate dielectric film 134 which covers the gate electrode 133 and consists of silicon nitride 
(SiNX), silicon oxide (SiOX), etc. the whole surface on a substrate 131 is formed. On the upper gate 
dielectric film 134 of the gate electrode 133, the semi-conductor layer 135 which consists of amorphous 
silicon (it is hereafter described as a-Si), polycrystalline silicon, CdSe, etc. is formed. The contact electrode 
141 which consists of a-Si etc. is formed in the both ends of the semi-conductor layer 135. Superposition 
formation of the source electrode 136 which consists of titanium, molybdenum, aluminum, etc. on one 
contact electrode 141 is carried out, and superposition formation of the source electrode 136 and the drain 
electrode 137 which consists of titanium, molybdenum, aluminum, etc. similarly is carried out on the 
contact electrode 141 of another side. 

[0005] As shown in drawing 16 , the source bus wiring 139 which intersects the gate bus wiring 132 on 
both sides of the above-mentioned gate dielectric film 134 is connected to the source electrode 136. The 
source bus wiring 139 is functioning as a signal line. The source bus wiring 139 is also formed with the 
same metal as the source electrode 136. The gate electrode 133, gate dielectric film 134, the 
semi-conductor layer 135, the source electrode 136, and the drain electrode 137 constitute TFT140, and 
this TFT140 has the function of a switching element. 

[0006] The gate bus wiring 132, the source bus wiring 139, and TFT140 are covered, and the organic 
compound insulator 142 is formed all over the substrate 131 top. By the shape of a taper, the heights 
which the heights whose cross-section configuration of the base section is the diameter of 3-20 
micrometers adjoin by height H leave 1 micrometers or more in the field in which the reflector 138 of an 

- 1 - 



JP08-152621A 



organic compound insulator 142 is formed, and are formed in it, and the contact hole 143 is formed in 
dram electrode 137 part. In order to make small dispersion in the eel thickness at the time of creating the 
problem on the process which forms a contact hole 143 in the formation approach of an organic compound 
insulator 142, or this, and a liquid crystal display 130, height H of said heights has desirable 10 
micrometers or less. The reflector 138 which consists of aluminum, silver, etc. is formed on the formation 
field of circular heights 142a of an organic compound insulator 142, and a reflector 138 is connected with 
the drain electrode 137 in a contact hole 143. Furthermore on it, the orientation film 144 is formed. 
10007J A light filter 146 is formed on the substrate 145 of another side. A Magenta or green filter 146a is 
formed in the location which counters the reflector 138 of the substrate 131 of a light filter 146, and filter 
146b of black is formed in the location which does not counter a reflector 138. On it, the orientation film 
148 is formed at the transparent electrode 147 and pan which consist of ITO etc. the whole surface on a 
light filter 146. 

[0008] It is stuck face to face, liquid crystal 149 is poured in in between, and the reflective mold liquid 
crystal display 130 completes both the substrates 131 and 145 so that a reflector 138 and filter 146a may 
be in agreement. 

[0009] Although the configuration of the heights on an organic compound insulator 142 is controllable by 
the configuration of a mask, the thickness of a photoresist, and the time amount of dry etching, it may 
apply the organic compound insulator of further others. 

[0010] The substrate 131 which lengthened dry etching time amount of an organic compound insulator 
142, and set each height H with circular heights 142a of various radii to 1 micrometer can be obtained, 
and the reflective mold liquid crystal display which uses as a substrate the reflecting plate 152 which has 
the reflector 138 whose height H is 1 micrometer is obtained. 
[0011] 

[Problem(s) to be Solved by the Invention] When the above-mentioned conventional reflecting plate is 
produced by dry etching or wet etching, there are the following problems. Since dry etching can perform 
distribution of the etching force by the flow of the gas within an etching tub, distribution in a field is bad, 
and since it cannot control in a uniform configuration and the whole surface uses wet etching for liquid, it 
is difficult to control in a uniform configuration. Therefore, there is a problem that directivity and 
dispersion nature are uncontrollable by the above-mentioned conventional reflecting plate with a 
sufficient precision. 

[0012] Moreover, in the conventional reflective mold liquid crystal display, when the reflecting plate of a 
concavo-convex configuration was created to the liquid crystal layer side and orientation processing of 
rubbing etc. is performed, in order that the liquid crystal molecule of a substrate interface may not carry 
out the inclination of the fixed direction, there is a problem that a disclination line is generated and does 
not become the stable orientation. 

[0013] Since there are a crevice and heights when the substrate with which irregularity is formed in the 
liquid crystal layer side is used, it becomes impossible moreover, to attain uniform eel thickness in a 
screen. This has the problem of leading to deterioration of display grace, such as nonuniformity in 
contrast lowering and the display screen. 

[0014] Moreover, when carrying out patterning to the reflective film being a concavo-convex front face as 
a reflector, there is a problem of becoming the cause by which poor patterning happens for irregularity. 
10015J 

[Means for Solving the Problem] The front face of this invention is almost flat on a reflecting layer, and it 
is a reflective diffusion plate characterized by forming in a field the diffusion layer which has 
refractive-index distribution. 

[0016] Moreover, inside it is the substrate of the couple by which opposite arrangement is carried out by 
this invention intervening a liquid crystal layer, one of substrates are transparence substrates at least. In 
the reflective mold liquid crystal display constituted by forming the reflecting layer which reflects the 
incident light from the substrate side of another side in the liquid crystal layer side on one substrate, and 
forming the common electrode which has translucency over the whole surface mostly in the liquid crystal 
layer side of the substrate of this another side The reflective mold liquid crystal display characterized by 
forming the diffusion layer which a front face is almost flat and has refractive-index distribution in a field 
between the reflecting layer on one [ said ] substrate, and the substrate of another side 
[0017] 

[Function] According to the reflective diffusion plate of this invention, a reflection property with the good 
directivity which is not in the former is obtained. 

[0018] Moreover, since the structure where an insulator layer is not prepared between a liquid crystal 
layer and an electrode can be taken when this reflective diffusion plate is applied to a reflective mold 
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£SSi?7 8tal di8play ' electrical- P otenti al-<lifference impression without a loss is performed. 
L0019 Moreover, since irregularity is given to a substrate, the scattered light is not obtained and the flat 
reflective diffusion plate is used, the liquid crystal molecule of a substrate interface carries out the 
inclination of the fixed direction, and a good orientation condition is acquired according to the stable 
reason for carrying out orientation. 

[0020] Moreover, since the front face of a reflective diffusion plate is flat, uniform eel thickness is obtained 

by the viewing area, the uniform electrical-potential-difference impression to a liquid crystal layer is 

made consequently a good homogeneity display and a viewing-angle property are acquired 

10021J Furthermore, since a reflective diffusion plate is the flat film, patterning of each film is performed 

fo022] reflectlve mold U< * uid cr y stal ^Pky excellent in process nature is obtained. 

[Example] 

(Example 1) The reflective mold liquid crystal display using the reflective diffusion plate and this which 
are the 1st example of this invention is explained. The front face which is an example 1 is almost flat, and 
the formation process of the reflective diffusion plate 20 which used the film which has the distribution 
trom which a refractive index differs is shown in drawing 1 . 

[0023] First, as shown in (a) of drawing 1 , as reflective film 22, sputtering of the aluminum is carried out 
and it is formed in the insulating substrate 21 which consists of glass (7059 by Corning, Inc.) etc. at the 
uniform thickness i ofj 300nm. The reflective film 22 is not limited to aluminum, and other metals, such as 
n, la, ui, Ag, and Pt, are sufficient as it, and it may be formed by approaches other than a spatter, such 
as vacuum evaporations Moreover, the thickness of the reflective film should just also be the range in 
which light is reflected enough. Then, carry out patterning of the aluminum to a stripe electrode, and let 
this be a reflector. 

[0024] Next as shown in (b) of drawing 1, the mixed liquor of the photosensitive copolymer which added 
methyl methacrylate to chloro methacrylate as a dopant, and 4% of the weight of a toluene solution is 
applied to homogeneity on a spin coat on a substrate 21 as organic material film 23a. 0.5 micrometers - 4 
micrometers of thickness are preferably good. If thickness is thinner than 0.5 micrometers, it will be hard 
to torm the film, and if thicker than 4 micrometers, thickness unevenness will occur. 60 degrees C is 
calcinated in oven after spreading for 30 minutes. 

[0025] Next, as shown in (c) of drawing 1 , ultraviolet radiation (UV light) 25 is irradiated through the 
predetermined photo mask 24. Since the part which ultraviolet radiation (UV light) 25 irradiated, and the 
part which is not irradiated are made with this photo mask 24, the field where refractive indexes differ 
can be tormed in the above-mentioned organic material film 23b. 

[0026] As a photo mask 24, the organic material film 23 formed by the above-mentioned spin coating had 
distribution of a refractive index random within one pixel, and the thing of the pattern which becomes 
homogeneity by the whole display part which a majority of the pixel arranged was used. 
10027J One example of a photo mask 24 is shown in drawing 2 . The photo mask 24 of drawing 2 (a) is 
carrying out the iterative array of this unit pattern in all directions on the basis of the unit pattern shown 
by F of the rectangle whose one side is 100-200 micrometers. Moreover, the photo mask designed using 
mirror plane reversal as shown in drawing^ (b) is sufficient as this photo mask. 

[0028] Furthermore, a photo mask which becomes refractive-index distribution random in addition to 
these at the whole display part is sufficient. 

[0029] Moreover, although one distribution of a random refractive index was made to form in this 
example using a photo mask, it is possible to carry out the laminating of two or more masks, to make 
exposure turn one, and to also make it produce, and it is possible for a multiple-times line to also make 
the actuation which exposes two or more one mask at a time produce. 

[0030] Moreover, there is a correlation as indicated to be the dose and refractive index of light to drawing 
2 , and if the dose of light is large, the result that change of a refractive index becomes large is obtained. It 
is possible to change a refractive index by changing the dose of light by this 

[0031] Next oven performs 95 degrees C and re-baking of 5 hours, and as shown in (d) of drawing 1 , the 
reflective diffusion plate 20 in which the organic material film 23 which has the field where refractive 
indexes differ was formed is completed. 

[0032] Thus, the measuring method of the reflection property of the obtained reflective diffusion plate 20 
is shown m drawing 4 . Since each refractive index of a liquid crystal layer and a glass substrate is almost 
equal to about 1.5 in order to make it the same conditions as the case where the reflective diffusion plate 
20 is used for a actual liquid crystal display, on the reflective diffusion plate 20, the ultraviolet curing 
adhesion resin 42 of a refractive index 1.5 is used, a glass substrate 43 is stuck, and a measuring device 
40 is produced. 
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[0033] The photograph multimeter 45 which measures luminous intensity is arranged in the upper part 
of a glass substrate 43. The photograph multimeter 45 is being fixed in the direction of a normal of the 
reflective diffusion plate 20 so that the scattered light 46 reflected in the direction of a normal of a 
measuring device 40 with the reflective diffusion plate 20 among the incident light 44 which carries out 
incidence by the incident angle theta to the reflective diffusion plate 20 may be detected. 
L0034] A reflection property is obtained by changing the incident angle theta of the incident light 44 by 
which incidence is earned out to a measuring device 40, and measuring the scattered light 46 of the 
direction of a normal with the reflective diffusion plate 20. 

[0035] The manufacture conditions of the reflective diffusion plate mentioned above are changed, the 
reflective diffusion plate with which reflection properties differ is produced, and the result of having 
measured the reflection property is shown in drawing 5 . In drawing 5 , the reflectivity of the light which 
carries out incidence with the incident angle theta is expressed in the include-angle theta direction to a 
theta- 0-degree line as a distance from a zero 0. The reflective characteristic curve shown with a circle 
I white J is measured about a standard white plate (magnesium oxide). A reflection property 31 shows a 
powerful directive reflective diffusion plate, a reflection property 33 shows the powerful reflective 
dittusion plate of dispersion nature, and a reflection property 32 shows a reflective diffusion plate with 
those middle reflection properties. For example, it turns out that the reflective diffusion plate of a 
reflection property 33 had the reflection property better than the standard white plate in the range whose 
SaSi 18 ^ Ut th e bright display was obtained, and the ambient light is used effectively. 

10036J The sectional view of the reflective mold liquid crystal display using the reflective diffusion plate 
produced by the above-mentioned approach is shown in drawing 6 . On the reflective diffusion plate side 
S rSEJrT ' t applying P 01 ^ 10 " 16 b y the spin coater, the orientation film 51 is formed by calcinating. 
1 he ITO film (indium thin oxside) 53 is formed in the insulating opposite substrate 52 which consists of 
glass (Corning 7059) etc. by 0.1 micrometers of thickness, and patterning is carried out to a desired 
configuration as a stripe electrode, and let this be a counterelectrode. The orientation film 51 is formed by 
the approach as the reflective diffusion plate side substrate 56 that it is the same on it Both the 
up-and-down orientation film 51-51 performs rubbing processing with the felt 

[0037] After pouring in liquid crystal 54 (Merck [ Co. ] make: ZLI2459) lamination and by carrying out a 
vacuum deainng so that the direction of rubbing may become the reverse sense using the adhesive 
sealant 57 which mixed the 6-micrometer spacer about the opposite substrate 52 and the reflective 
diffusion plate side substrate 56, an inlet is closed by resin. Next, a polarizing plate 55 is installed in the 
outside of the opposite substrate 52 located in the incidence side of light, and the reflective mold liquid 
crystal display 50 is completed. 

[0038] According to this reflective mold liquid crystal display, a good reflection property is obtained, it is 
very bright at a uniform display at the time of a white display, and the legible display also with high 
contrast is ******. ° r J 6 

[0039] (Example 2) The reflective mold liquid crystal display which is the 2nd example of this invention is 
explained below. The front face which is an example 2 is almost flat, and the reflective diffusion plate 
formation process of the reflective diffusion plate 60 which used the film which has the distribution from 
which a refractive index differs is shown in drawing 7 . 

[0040] First, as shown in (a) of drawing 7 , the reflective film 62 is formed at uniform thickness on the 
insulating substrate 61 which consists of glass etc. like an example 1. 

[0041] Next, as shown in (b) of drawing 7 , the mixed liquor of the photosensitive copolymer which added 
methyl methacrylate to chloro methacrylate as a dopant, and 4% of the weight of a toluene solution is 
applied to homogeneity on a spin coat on a substrate 61 as organic material film 63a. 60 degrees C is 
calcinated in oven after spreading for 30 minutes. 

[0042] Next, as shown in (c) of drawing 7 , ultraviolet radiation (UV light) 65 is irradiated through the 
predetermined photo mask 64. Since the part by which ultraviolet radiation (UV fight) 65 is irradiated 
and the part which is not irradiated are made with this photo mask 64, the field where refractive indexes 
cutter can be formed in the above-mentioned organic material film 63b. 

[0043] Oven performs 95 degrees C and re-baking of 5 hours after an exposure, and the organic material 
him 63 as shown in (d) of drawing 7 is completed. Then, the ITO film 66 is formed by 0.1 -micrometer 
thickness, patterning is carried out to a desired configuration as a stripe electrode, and the reflective 
dittusion plate 60 which makes this a reflector 66 is completed. 

[0044] By making it this structure, there is no electrical-potential-difference loss by the insulating layer, 
layer* mGS possible to carr y out electrical-potential-difference impression effective in a liquid crystal 

[0045] The sectional view of the reflective mold liquid crystal display using the reflective diffusion plate 
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created by the above-mentioned approach is shown in drawing g . On the reflective diffusion plate side 
™ a * p ; 6 ' * fter aPPiying polyimide by the spin coater, the orientation film 71 is formed by calcinating. 
1 he 1TO film (indium thin oxside) 73 is formed in the insulating opposite substrate 72 which consists of 
glass (Corning 7059) etc. by 0.1 micrometers of thickness, and patterning is carried out to a desired 
configuration as a stripe electrode, and let this be a counterelectrode. The orientation film 71 is formed by 
the approach as the reflective diffusion plate side substrate 76 that it is the same on it. Both the 
up-and-down orientation film 71 and 71 performs rubbing processing with the felt 
10046] After pouring in liquid crystal 74 (Merck [ Co. ] make: ZLI2459) lamination and by carrying out a 
vacuum deamng so that the direction of rubbing may become the reverse sense using the adhesive 
sealant 77 which mixed the 6-micrometer spacer about the opposite substrate 72 and the reflective 
diffusion plate side substrate 76, an inlet is closed by resin. Next, a polarizing plate 75 is installed in the 
outside of the opposite substrate 72 located in the incidence side of light, and the reflective mold liquid 
crystal display 70 is completed. 

[0047] according to the reflective mold liquid crystal display of this example - high [ a good reflection 
property is obtained and possible / low-battery actuation / and bright ] -- a contrast reflective mold liquid 
crystal display becomes possible. 

[0048] (Example 3) The reflective mold liquid crystal display using the reflective diffusion plate and this 
which are the 3rd example of this invention is explained. The front face which is an example 3 is almost 
flat, and the formation process of the reflective diffusion plate 80 which used the film which has the 
distribution from which a refractive index differs is shown in drawing 9 . 

[0049] First, as shown in (a) of drawing 9 , as reflective film 82, sputtering of the aluminum is carried out 
and it is formed m the insulating substrate 81 which consists of glass (7059 by Corning, Inc.) etc. at the 
uniform thickness of 300nm. The reflective film 82 is not limited to aluminum, and other metals, such as 
11, la, Cu, Ag, and Pt, are sufficient as it, and it may be formed by approaches other than a spatter, such 
as vacuum evaporationo. Moreover, the thickness of the reflective film should just also be the range in 
which light is reflected enough. Then, carry out patterning of the aluminum to a stripe electrode, and let 
this be a reflector. 

[0050] Next, as shown i n (b) of drawing 9 , what mixed polyimide resin (Dainippon Ink HNA- 101) and 
acrylic resin (NITTO DENKO Td- 11) is applied to homogeneity on a spin coat on the above-mentioned 
aluminum reflector 82 as organic material film 83. The refractive indexes of that resin to mix are 1.37 and 
1.59 on the wavelength of 600nm, respectively, and the spreading effect of light produces them by the 
difference in this refractive index. 

[0051] At this time, it is possible by changing the difference of the refractive index by the difference in 
resin or changing thickness to control the diffusion reinforcement of light. Permeability shows drawing 
IQ whether what kind of it changes according to a refractive-index difference. If a refractive-index 
difference is smaller than 0.1, almost all light will penetrate, and with [ a refractive -index difference ] 0 1 
I or more J, drawinglO shows that the degree of dispersion of light is high. Therefore, there should just be 
a 0.1 more than difference of a refractive index preferably. The thickness of the organic material film 83 
has 0.5 micrometers - preferably good 10 micrometers. If thickness is thinner than 0.5 micrometers, it 
will be hard to form the film, and if thicker than 10 micrometers, a voltage drop will pose a problem. In 
that case, the problem of a voltage drop is avoidable by forming the ITO film on the organic material film 
83, and making this into a display electrode. 

[0052] Moreover, although two kinds of insulating resin with which refractive indexes differ as organic 
material film 83 was mixed in the example 3, what mixed at least two or more kinds of insulating resin 
with which refractive indexes differ may be used. 

[0053] Moreover, as a class of resin, it may not be limited to polyimide resin or the acrylic resin which 
were used by this example 3, and polyimide system resin, epoxy system resin, etc. are sufficient. 
10054J Moreover, even if it is not necessary to necessarily establish the optical diffusion layer which is the 
organic material film 83 on a reflecting plate 82 and prepares it in an up substrate, also when the same 
effectiveness is acquired and it prepares in the bottom of an up substrate electrode, it can prevent the 
voltage drop by the optical diffusion layer which is the organic material film 83. 

[0055] Thus, the measuring method of the reflection property of the obtained reflective diffusion plate 80 
is shown m drawing 11 . Since each refractive index of a liquid crystal layer and a glass substrate is 
a most equal to about 1.5 in order to make it the same conditions as the case where the reflective diffusion 
plate 80 is used for a actual liquid crystal display, on the reflective diffusion plate 80, the ultraviolet 
curing adhesion resin 84 of a refractive index 1.5 is used, a glass substrate 85 is stuck, and a measuring 
device 89 is produced. 

[0056] The photograph multimeter 45 which measures luminous intensity is arranged in the upper part 
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of a glass substrate 85. The photograph multimeter 45 is being fixed in the direction of a normal of the 
reflective diffusion plate 80 so that the scattered light 46 reflected in the direction of a normal of a 
measuring device 89 with the reflective diffusion plate 80 among the incident light 44 which carries out 
incidence by the incident angle theta to the reflective diffusion plate 80 may be detected 
10057J A reflection property is obtained by changing the incident angle theta of the incident light 44 by 
which incidence is carried out to a measuring device 89, and measuring the scattered light 46 of the 
direction of a normal with the reflective diffusion plate 80. 

[0058] The manufacture conditions of the reflective diffusion plate mentioned above are changed, the 
reflective diffusion plate with which reflection properties differ is produced, and the result of having 
measured the reflection property is shown in drawing 12 . I n drawing 12 , the reflectivity of the light 
which carries out incidence with the incident angle theta is expressed in the include-angle theta direction 
to a theta- 0-degree line as a distance from a zero 0. The reflective characteristic curve shown with a 
circle I white J is measured about a standard white plate (magnesium oxide). A reflection property 86 
shows a powerful directive reflective diffusion plate, a reflection property 88 shows the powerful reflective 
diffusion plate of dispersion nature, and a reflection property 86 shows a reflective diffusion plate with 
those middle reflection properties. For example, it turns out that the reflective diffusion plate of a 
reflection property 88 had the reflection property better than the standard white plate in the range whose 
JaS 8 *£ ° ? egreeS ' the bright display was obtain ed, and the ambient light is used effectively. 

7 The sectional view of the reflective mold liquid crystal display using the reflective diffusion plate 
produced by the above-mentioned approach is shown in drawing 13 . On the reflective diffusion plate side 
S S5K%, ' & f 1 appl £ ng P ol y\ mid e by the spin coater, the orientation film 91 is formed by calcinating. 
1 he ITO film (indium thinoxside) 93 is formed in the insulating opposite substrate 92 which consists of 
glass (Corning 7059) etc. by 0.1 micrometers of thickness, and patterning is carried out to a desired 
connguration as a stripe electrode, and let this be a counterelectrode. The orientation film 91 is formed by 
the approach as the reflective diffusion plate side substrate 96 that it is the same on it. Both the 
up-and-down orientation film 91-91 performs rubbing processing with the felt 

55 60 . ^ ?° Ur i ng in th t Hquid Cry8tal 94 (Merck 1 Co - 1 make: ZLI4427) which mixed the chiral agent 
(Merck l Co. J make: s-81l) lamination and by carrying out a vacuum deairing for the opposite substrate 
52 and the reflective diffusion plate side substrate 56 so that the adhesive sealant 97 which mixed the 
6-micrometer spacer may be screen-stenciled and the direction of rubbing may become 240 degree twist of 
rnni a i n xT 18 y resin< 1116 retardation val ue oi this liquid crystal layer is 676nm 

10061 Next, the phase contrast plate 95 and polarizing plate 98 whose retardation value is 400nm are 
installed in the outside of the opposite substrate 92 located in the incidence side of light, and the 
reflective mold liquid crystal display 90 is completed. At this time, it has set up so that the angle of the 
polarization shaft of a polarizing plate 98 and the direction of rubbing of the incidence side substrate of 
light to accomplish may be set as 10 degrees counter clockwise and the include angle of the lagging axis of 
a phase contrast plate and the direction of rubbing of the incidence side substrate of light to accomplish 
may be intersected perpendicularly. 

[0062] Thus the result of having measured the electro-optics property of this produced reflective mold 
liquid crystal display 90 and the reflective mold liquid crystal display using a reflecting plate with the 
conventional irregularity is shown in drawing 14 . In drawing 14 , the electro-optics property 101 shows 
the Property of the reflective mold liquid crystal display 90 of this invention, and the electro-optics 
property 102 shows the property of the reflective mold liquid crystal display using a reflecting plate with 
the conventional irregularity. It turns out that the steepness of an electro-optics property improves and 
the range of a reflection factor is also large from drawing 14 . 

[0063] Since it is structure without the irregularity of a reflecting plate according to this reflective mold 
liquid crystal display, the steepness of an electro-optics property can improve, consequently a display 
contrast ratio can be improved. Furthermore, it is very bright to a white display, and the legible display 
also with high contrast is obtained. Moreover, although the specular reflection plate was used as a 
reflecting plate in this example, the reflecting plate of dispersion nature may be used, and when this is 
used, a scattering effect becomes remarkable further. 

[0064] Moreover, in this example, simplification of a process is realizable by constituting the optical 
diltusion layer and orientation film which are organic material film from one layer by mixing the particle 
or resin with which refractive indexes differ on the orientation film in extent which does not spoil the 
function of the orientation film. 

[0065] In addition, although this example explained reflective mold STN mode with a polarizing plate to 
the example, it is applicable to both the mode which has influence on orientation, for example, optical 
absorption mode like guest host mode, light-scattering mode like a polymer dispersed liquid crystal 
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display the birefringence display mode used with a strong dielectric mold liquid crystal display by 
irregularity being shown in a front face. 

I^ 6 r 6 Li l0r ? 0 T Ver ', it is a PP licable 3180 to *e active-matrix substrate using TFT (Thin Film Transistor), 
MIM (Metal Insulator Metal), diode, a varistor, etc. as a switching element. Moreover, application to color 
display is also possible by combining a light filter and various coloring matter 
[0067] 

[Effect of the Invention] As mentioned above, according to this invention, the good reflective diffusion 
plate which can control directivity and dispersion nature with a sufficient precision is obtained by 
changing production conditions. 

[0068] Moreover, by using this reflective diffusion plate for a reflective mold liquid crystal display, liquid 
crystal has a good stacking tendency and good KONTORATO is obtained. 

[0069] Furthermore, the patterning nature of a good reflector is obtained and low-battery-ization of a 
liquid crystal display can be attained. 



[Brief Description of the Drawings] 

[ Drawing l] Drawing 1 is drawing showing the cross section and formation process of a reflective 
diftusion plate of an example 1. 

[ Drawing 2] Drawing 2 is drawing showing one example of a photo mask. 

[Drawing 3] Drawing 3 is drawing showing the property of the dose of light, and the variation of a 
refractive index. 

[Drawing 4] Drawing 4 is drawing showing the reflection property measuring method of the reflective 
dittusion plate of an example 1. 

[Drawing 5] Drawing 5 is drawing showing the reflection property of the reflective diffusion plate of an 
example 1. 

[Drawing 6] ,Djwing_6 is the sectional view of the reflective mold liquid crystal display which used the 
reflective diftusion plate of an example 1. 

[Drawing 7] Drawing 7 is drawing showing the formation process of the reflective diffusion plate of an 
example 2. 

[ Drawmg 8] Djawing_8 is the sectional view of the reflective mold liquid crystal display which used the 
reflective diffusion plate of an example 2. 

[Drawing 9] Drawing 9 is drawing showing the cross section and formation process of a reflective 
diffusion plate of an example 3. 

[ Drawing 10] Drawing 10 is drawing showing the optical property of a refractive-index difference and 
permeability. 

[Drawing 11] Drawing 11 is drawing showing the reflection property measuring method of the reflective 
dittusion plate of an example 3. 

[Drawing 12] Drawing 12 is drawing showing the reflection property of the reflective diffusion plate of an 
example 3. 

[Drawing 13] Drawing 13 is the sectional view of the reflective mold liquid crystal display which used the 
reflective diffusion plate of an example 3. 

dMiy! 1 * Drawing 14 is drawin S showing the electro-optics property of a reflective mold liquid crystal 

[Drawing 15] Drawing 15 is the sectional view of the reflective mold liquid crystal display which is the 
conventional technique. 

[Drawing 16] Drawing 16 is the top view of the substrate shown in drawing 1 5 
[Description of Notations] — ' 

20, 60, 80 Reflective diffusion plate 

21, 43, 61, 81,131,145 Substrate 

22, 62, 82 Reflective film 

23, 63, 83 Organic material film 

24 64 Photo mask 

25 65 Ultraviolet radiation (UV light) 

31, 32, 33, 86, 87, 88 Characteristic curve of the reflection property of a reflective diffusion plate 
40 89 Measuring device 

42 84 Ultraviolet curing adhesion resin of a refractive index 1.5 
45 Photograph Multimeter 
44 Incident Light 
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46 Scattered Light 

50, 70, 90,130 Reflective mold liquid crystal display 

51, 71, 91,144,148 Orientation film 

52, 72, 92 Opposite substrate 
53,73 93 ITO 

54 74 94 Liquid crystal 

55, 75, 98 Polarizing plate 

56, 76, 96 Reflective diffusion plate side substrate 

57, 77, 97 Sealant 
66, 93, ITO film 

95 Phase Contrast Plate 

101 Electro-optics Property of Reflective Mold Liquid Crystal Display of Example 3 

102 Electro-optics Property of the Conventional Reflective Mold Liquid Crystal Display 
138 Reflector " 

140 TFT 

142 Organic Compound Insulator 
142a Circular heights 
146 Light Filter 
152 Reflecting Plate 
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